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Using quarkonia as a medium thermometer

Y’ X
e Quarkonium dissociation has Y > D ?
been long suggested to probe o -
the temperature of the QGP W
>
e to fully understand this £ T/Tk
“thermometer” requires: mo N
I W,QG—%) D
® p+p baseline: ; ; f’nﬁéoz)i e
e production mechanism e E(cal Sl ey S
e color singlet (CSM) [PLB102, 364 (1981)]
e CSM s-channel cut [PRL100,032006(2008)] SN
e color octet (COM) [PRD51,1125(1995)] gy T
e color evaporation(CEM) [PLB67,217(1977)] S o %
e 3-gluon pQCD [Eur.Phys.J.C39,163(2005)] 35 b [ T work EPSUSLO, ' 1.4
e feed-down contributions Y A ! »
[ =TT
e Cold Nuclear Matter effects s 5/, 038
- ',' 0.6
e parton distribution modifications : 04
— 0.2
e breakup in hadronic matter dhepsph:/Q902.4154]
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PHENIX Apparatus

Central Arms
PHENIX Detector Forwa I‘Gl Arms

PC3
PC3 C I 3
s M%‘g:" - TEC PHENIX Detector o y

2007

aerogel

combinatorial backgrouncl obtained from |i‘<e~sign or mixed event Pairs

Side View

West Beam View East

2.2<n<-12 12<n<2.2 Ad=21r

ofull reconstruction of di-muons

INl<0.35 Ad=2x11/2

ofull reconstruction of di-electrons

e Studied in p+p collisions: J/AP, P’, Xc, Y
e Studied in d+Au collisions: J/\p, P’, Y
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p+p baseline
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New }J/y yield in p+p at s2=200 GeV
Rapidity Dependence

x10°

-3 -2 -1 0 1 2
3x more statistics than that our previous publication.
Good agreement with previous results!
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New }J/y yield in p+p at s2=200 GeV
Rapidity Dependence
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New color singlet model in better agreement with our data.
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New J/P yield in p+p at s12=200 GeV
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P’ yield in p+p at s12=200 GeV

See M. Donadelli’s poster
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J/ll) polarization in p+p at s'’=200 GeV
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3-gluon fusion pQCD [Khoze
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*COM predicts A>0 for pt>>Mjpy (not confirmed experimentally)
*Cannot rule out CEM, no prediction for COM at this prrange.
*Important information as a reference for upcoming polarization

measurement in d+Au and Au+Au
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Y(1S+2S+3S) yield in p+p at s'?=200 GeV
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12 unlike-sign pairs and 1 like-sign pair in [8.5,11.5] GeV/c? mass region.

Continuum estimated to be <15%, or <1.6 counts.
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Y(1S+2S+3S) yield in p+p at s!2=200 GeV

Continuum removed only at mid-

rapidity.

Rapidity dependence can be used
to calculate total cross section.
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d+Au
Cold Nuclear
Matter Effects



Understanding J/\P suppression in d+Au
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CNM for different production kinematics
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*Suppression from CNM depends on quarkonium production mechanism.
*x2 can be larger if production process is p+p— J/\P+g.
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New d+Au results from 2008 RUN
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New d+Au results from 2008 RUN
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New d+Au resul_ts from 2008 RUN
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_New d+Au results from 2008 RUN
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Upcoming new results from d+Au data
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Measurement of other quarkonia states in the new d+Au data will
provide a better picture of Cold Nuclear Matter eftects and perhaps
help in the understanding the production mechanism.
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and 500 GeV run
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Data from the the last 72 hours. Still counting...
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Outlook

PHENIX has measured different quarkonium states in p+p and d+Au
in different rapidity regions

New data from 2006 p+p collisions agree with our published results

and is better described by CSM with s-channel contribution (Lansberg
CSM)

\p’ / J/QP ratio has no strong pt and energy dependence

first measurement of J/\P polarization agrees with CSM s-channel
contribution at mid-rapidity and still consistent with CEM. Waiting
for COM and 3-gluon fusion predictions at our prrange

brand new preliminary J/P R¢, measurement in d+Au has smaller
statistical and systematic uncertainties and can better constrain the
cold nuclear matter effect estimations

upcoming modification factors of heavier quarkonium states in d+Au
will also contribute to disentangle the production and medium eftects
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